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(54) Abstract Title 

Disc brake lock 


(57) An anti-theft device 2,4 for vehicles equipped with a disc brake 50 and a handlebar 62, e.g. motorcycle, 
comprises: a lock mechanism 8a,8b for locking the device to a brake disc 50 via a perforation or opening 52 of 
the disc; and coupling means 28 for fastening the device to an end of a handlebar 62. The device may 
comprise first and second separable parts 2,4 which are lockable with respect to each other. One part 4 may be 
in the form of a pin 40 which terminates in a head 44 and which is provided with a notch or peripheral groove 
48. The other part may be in the form of a main body 2 which comprises a recess 6 for receiving the pin 40 
aflat frJusAaaq ttenaygfe aaopeningSZof oWdisc a L ^ ; ~3* i ^h?niiim fUBh_in_l1 ??fnr 

handlebar adaptor 60. The adaptor comprises a sleeve portion 64 which is secured within an end portion of the 
handlebar. In a further embodiment the device may be fitted with an alarm system Isee figures. 13,141. 
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Anti-theft device for vehicle equipped with a handlebar and disk brake 

The present invention relates to an anti-theft device suitable for motor vehi eles such as 
motorcycles tricycles and scooters, which are equipped with at least one d.sk brake havmg 
SSST- o enings at the disk support structure. More specifically, the in = *» * 
Lcalled disk lock engageab.e into one of the disk perforauons or openurgs to look onto the 
disk and thereby prevent free rotation of the associated wheel. 

Such Z locka are now used extensive!* especially as virhraUy aU mode™ 
motorcycles and a growing number of scooters are equipped, a, leas, a, the front, wtth 

'""""Sit disk lock is configured as a single unit containing an open ended I slot 
design* "receive the brake disk. For example, the slot may be formed by a m,ck metal to 
STnto a narrow U. A retrace pin associated whh a locking mechamsm ,s prided a. 
one of the confronting feces of the slot, near the open end. In the locked posmon, the pm 
projects across the slot and into a blind bore on the other confronting surfed 

In order to set the device into its working position, the open end of the slot ts al gned 
^melpnedleofmebrake disk and moved towards fi.e centie of fite fener unnl one 
Sf£ Prorations it aUgned whh the axis of the pin. The ,ock -"^7 
to cause the pin to pass through the disk perforation or opemng and >nto the ^dbore, 
whereupon L device is physical coup!ed to fire brake disk. In fins way « 
passage between me brake disk and the brake callipers (attached to the wheel forks), or 

2 t^^***-****^*** HnwevcMhey suffer 


" XX £Z f-efi in the body of fire device makes it very easy to insert a crowbar 
o, me likltopn^art L confronfing faces and thus free the pin from fite brake d,sk Thts .s 
££££ 2 ofHes where slot is formed by a folded mefe. bar, since the slot - *en 
C«tider Aanthefinckness ofthebrake disk. Moreover, there . mvanably anopen 
X *° *sed end of the s.ot and the edge of me brake dtsk, agatn leavmg 

contact whh the b ake calliper or fork, thee is a risk of serious damage or mjury .f the ^ 
"vehicle while having forgotten «o remove the device. .» su* a oase^e veh£e can 
Iterate ouicklv over the two-thirds of a tun. or so of free rotanon before bang abrup ly 
r T^too reduce this problem, most manufacturers make their disk .ocks brightly 

™t "and sometimes prov.de stickets with a cautionary -ssage = 
"In sight of the ride,. However, these means for drawing at.ent.on are qutckly .gnored over 
time and lose their effectiveness. 
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Thirdly, as with the majority of locking devices provided as a separate accessory, there 
is the problem of stowage on the vehicle when not in use. If some disk locks are sufficiently 
small to be carried on the person, this is never desirable from a safety point of view in case of 
impact. Larger disk locks are normally sufficiently compact to be stowed under the saddle with 
some machines, but access is then more time consuming and complicated. These stowage 
problems are even greater with the other types of anti-theft devices mentioned above. 

For these reasons, many users take with them and use an anti-theft device only when 
they judge it necessary, for instance if it is envisaged to park the vehicle unattended over a long 
period or in a high-risk environment. As a result, vehicles are sometimes parked without a lock 
whilst being exposed to a non-negligible risk. 

The present invention was made with these considerations in mind by providing an 
anti-theft device for a vehicle equipped with handlebar means and at least one brake disk 
presenting perforations therein or openings at the disk support structure, the device comprising 
locking means for locking onto a brake disk via an aforementioned perforation or opening and 
characterised in that it further comprises means for fastening onto at least one end of the 
handlebar means so as to form at one end-piece for the latter. 

The anti-theft device according to the invention therefore has a dual function: in 
addition to blocking the brake disk, it serves as an end-piece for the handlebar. The two 
functions do not interfere with each other since the handlebar end-piece is essentially a 
requirement for when the vehicle is in motion. 

A handlebar end-piece - or its absence - is always immediately noticeable upon 
mounting the vehicle since it is situated right next to the hand, and most times slightly in 
contact with the latter. In this way, the rider need not make any conscious effort to check that 
the device has been removed from its locking position, or has not dropped, befo re setting off. 

Becaetse foe>d#wee accormi^ t^tl^inve^g»^ stewed m«t fiHiUS Hfarf puaitiuu^tg 
always carried along and thus ready for use to lock the bike 

In the preferred embodiments, the anti-theft device according to the invention is 
composed of first and second separable parts which are lockable with respect to each other 
through a perforation or opening of the brake disk. 

Such a configuration is very secure, since the two separable sections can be brought 
close to the respective feces of the brake disk, thereby giving no possibility to insert a forcing 
tool. 

Also, it is very easy to install the device when it has a two-piece structure; all that is 
required is to select a perforation or opening within reach on the brake disk and to engage the 
two pieces on either side. There are no structural parts that can obscure from view one of the 
disk faces, as with disk locks having a slot structure. 

Preferably, the first and second separable parts are respectively comprised of male and 
female mating members, the male mating member comprising an element adapted to pass 
through the perforation or opening of the brake disk and the female mating member comprising 
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a lock mechanism arranged to secure the mate mating member in engagement therewith when 
ta "Ihl female mating memher ana the mate mating member can be respeciveiy 

end and provided with a notch or peripheral groove a, hs proxima. ^ 

of rite brake disk, and consequent* there is no possibility of insertmg .forcing tool such as 
conuct a£nl*e sid^f the brake when in the locked * In this ™ 

fe.na.e atany as^u^g^ Amounting rite ami-theft device 

onto the handlebar to provide the function ofta en*pfece: Alfmowiung a11a.14uiK.11er 
rXtStS. - -ica. end-pieces can be used, including expansion mounts, screw 

Accoramgiuu mounting adaptor preferably 

eXamPle In some embodiments of the invention, rite coupling means of the antMheft device 
project from the fhce turned towards *e hand.ebar (front face) and are re,ractab.e from Utat 

envisaged. 
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Alternatively, the anti-theft device can be mountable directly on the handlebar without 
recourse to a separate adaptor. For example, a thread can be tapped on the inner or outer 
surface of the handlebar for screw-mounting the device. It is also possible to provide a bayonet 
or other corresponding fixture directly on the end of the handlebar. 

According to another embodiment of the invention, the locking means of the anti-theft 
device is also operative to lock the latter onto complementary locking elements on the 
handlebar adaptor or handlebar, whereby it can be lockably mounted onto the latter using the 
same lock as for locking onto the brake disk. 

For example, if the anti-theft device uses a classical lock barrel mechanism as exists in 
padlocks, the rotation of the barrel by insertion of an appropriate key or combination can be 
made to move a locking means at the level of the anti-theft device into a fixing engagement 
with a complementary mating means at the level of the sleeve or handlebar. 

In one embodiment, the anti-theft device has handlebar coupling means, e.g. a 
threaded ring, which engages with the handlebar or handlebar adaptor by effecting a 
predetermined movement, e.g. rotation, and further comprises linking means which cooperate 
with the lock mechanism for selectively engaging and disengaging the handlebar coupling 
means to an accessible part of the anti-theft device, e.g, the main body portion, so that the latter 
can impart the predetermined movement to the handlebar, coupling means only when the lock is 

in the unlocked state. 

In another embodiment, an equivalent technical effect is achieved by providing the 
anti-theft device with handlebar coupling means in the form of a set of male elements which are 
mechanically coupled to the lock and configured to be able to project and fasten into 
corresponding female elements in the handlebar or handlebar adaptor and to retract from the 
tatter when t fi feloc fc jstxesgficttv eiy in the locked and unlocked state. 
z5 R en^eroTthe two alTove CTltkjdlttKguiv, rin^tmmfMMi uiUfJ^aKany^ai^attt^ 

theft device can be arranged to be recessed from the face turned towards the handlebar - and 
which confronts the brake disk - either permanently of when the aforementioned face is pressed 
against the brake disk, e.g. by being retractable. In this way, the sidewall of the device extends 
to the aforementioned face without passing through an indent or shoulder portion. 

According to another aspect of the invention, there are provided means for actively 
signalling if the anti-theft device is not positioned as a handlebar end-piece when attempting to 
start the vehicle. 

In a first embodiment incorporating this aspect of the invention, the anti-theft device 
cooperates with an alarm and/or anti-ignition system on the vehicle by closing a circuit 
connection formed at an end of the handlebar or handlebar adaptor to which the anti-theft 
device is to be received. The connection is adapted to enable operation the alarm device all the 
while the anti-theft is not positioned - or not positioned correctly - on the handlebar or 
handlebar adaptor. 

The cooperation of the anti-theft device with a vehicle burglar alarm/anti-ignition 
system thus not only provides additional security for the vehicle, but also actively warns the 


20 
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user when «he anti-theft device is no. removed from the brake disk when trymg to surt off 
This active warning is supplementary to the clearly apparent visual indtcatton whtch results 
from giving anti-theft device the additional function as a handlebar end-p.ece. 

The circuit connexion between the alarm and the anti-theft dev,ce can be achieved by 
various techniques. In a simple embodiment, a wire link is provided inside the £andfcb« -u, «o 
contact means a. or near the end where the anti-theft device is to be recetved The latter* 
provided wid, contacting means - which can be simply a conductive poruon tnstde or dose «o 
L handlebar for acting on the contact means so as to make or break a stgnal path along the 


wire 


A more foolproof way of controlling the inhibition of the ignition or alarm can be 
achieved by providing the anti-theft device according to the invention with a code earner or 
code generator which cooperates with an alarm system on the vehicle. 

Adding to the presen^^^^ 
or a set of specially configured electrical contacts at the level of the end-piece. The coding 
means can be arranged to transmit the stored code to the alarm system, and thereby doable ftie 
Harm and/or enable the ignition only when the device is correctly installed as an end-p.ece of 
the handlebar^ ^ ^ ^ ^ ^ ^ ^ rf ^ ^ ^ ^ of ^ ^ 

theft device based the technology already used in IC cards. 

The invention shall now be described by way of preferred embedments, given purely 
as non-limiting examples, with reference to the appended drawings in which: 

- figure 1 is a longitudinal sectional view of the anti-theft device according to a first 
embodiment of the invention; 

- figure 3 is a cross-sectional view along the line ffl-ffl' of figure 1; 

- figure 4 is a simplified side view of the embodiment of figure 1 mounted in a 
locking position on a brake disk; , 

figure 5 is a longitudinal sectional view of a handlebar adaptor for mounting the 
*«ti thpft device of figure 1 onto a handlebar to form an end-piece; 

ant-theft ^devtc* of figur ^ ^ ^ ^.^ ^ rf ^ device according to 

a second embodiment of the invention; „ ral „i;„ a onto 

- figure 7 is a front view of a threaded ring of the anti-theft device for coupling onto 
a handlebar adaptor according to the second embodiment of the invention; 

- figure 8a is a partial longitudinal sectional view of the anU-theft device according 

to a variant of the second embodiment; 

- figure 8b is a cross-sectional view along line IIX-UX' of figure 8a; 

- figure 9a is a partial longitudinal sectional view of the anti-theft device according 
to a third embodiment of the invention; 

- figure 9b is a partial .ongitudinal cross-sectional view of an adaptor for mountmg 
the anti-theft device of figure 9a onto a handlebar to form an end-piece; 
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- figure 9c is a front view of the adaptor shown in figure 9b; 

- figure 10a is a simplified view of the front face (seen from the handlebar or brake 
disk) of the anti-theft device according to a fourth embodiment of the invention; 

- figure 1 Ob is a partial and simplified cross-sectional view of an adaptor for 
mounting the anti-theft device of figure 10a; 

- figure 1 la is a partial longitudinal sectional view of the anti-theft device according 

to a fifth embodiment of the invention; 

- figure 1 lb is a partial cross-sectional view of an adaptor for mounting the anti- 
theft device of figure 11a onto a handlebar to form an end-piece; 

- figure 1 lc is a front view of the adaptor shown in figure 1 lb; 

- figure 12 is a side view of a pin portion of an anti-theft device incorporated into a 
second end piece according to variant embodiment; 

- figure 13 is a schematic diagram ofa the anti-theft device ofthe first embodiment 
and its adaptor, adapted to cooperate with an alarm/anti-ignition system according to a first 
example; and 

- figure 14 is a schematic diagram ofthe anti-theft device of the first embodiment 
and its adaptor, adapted to cooperate with an alarm/anti-ignition system according to a second 
example. 

Referring to figure 1, the anti-theft device according to the first embodiment 
comprises a main body portion 2 which forms the essential part of a handlebar end-piece and a 
detachable pin element 4 adapted to be received in a locking relation with the main body 
portion. The main body portion 2 has the shape ofa solid of revolution. It is defined by a front 
face 2a (seen from brake disk or the handlebar) having a relatively large diameter, a rear face 
2b having a smaller diameter and a sidewall 2c which follows a continuous curved profile 
between me frorrt artdW^2^2b, i^^^mmmmar^Fm^^^ 
configured to rest flush against a flat surface when pressed against the latter. 

The main body portion 2 comprises a central cylindrical cavity 6 adapted to receive 
the pin element 4 with a snug fit and a key-rotatable lock mechanism 8a, 8b mechanically 
connected to a pair of catch elements 10. The wall ofthe cavity 6 is lined with a nylon or 
rubber sleeve 12 adapted to grip slightly the pin element 4 so that it cannot fall loose when 
unlocked from the main body portion. 

The lock is of classical design based on a cylindrical stator 8a and a rotatable barrel 8b 
housed within the stator and accessible by a keyhole 9 at the rear face 2b. An example of 
such a lock mechanism can be found e.g. in French patent application FR-A-2 343 107. 

The inner wall ofthe cavity 6 has a pair of diametrically opposed openings 14 each 
housing a respective catch element 10. The catch elements are biased by a spring 16 to project 
inside the cavity 6. The part ofthe catch element 10 that projects inside the cavity 6 has a 
bevelled edge 10a on the face turned towards the opening 6a ofthe pin-receiving cavity. 

As shown in figure 2, each opening 14 has an axially-extending slot 18 at its portion 
remotest from the opening 6a ofthe pin-receiving cavity. The slot 18 receives a finger element 
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20 having one end 20a fastened oruo the non-projecting end of the catch element ££f 
Z 20b of «he finger element is in sliding conuc. whh the penphera. edge of an elhpsotda. 

2g. which is received in the channe! 30. A flat anntdar re.arn.ng ™« " > s 

Te Z^SJtl^r channel 30. The groove - *~* r 
Laded ring 2 8 «o be driven into rotation b y homing th. mrnnbody 

The detachable P>n element 4 corset » a « ^ fece 44a 

and a rounded outer tace <wo. lnewu . . t larEe a peripheral 

for example 10 mm or more. om , a i ♦« that of the head is affixed at one 

A shroud 46 having a diameter substantially equal to that 01 me 

bes ^v AILABLE copy 
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therein when the pin 4 is fully inserted into the cavity 6 of the main body portion 2 and the lock 
is activated. 

When the locking pin 4 is mated with the main portion 2, the first end 42 is inserted 
through the sleeve 12 in the cavity 6. As the tip comes into contact with the projecting catch 
elements 10, the latter are pushed towards the retracted position by the outward thrust 
generated owing to the bevelled face 10a, and kept retracted by the leading part 42a of the stem 
up to the circumferential groove 48. As soon as the circumferential groove 48 becomes aligned 
with the catch elements 10, the latter penetrate therein under the action of their respective 
springs 16 and thereby prevent the withdrawal of the pin 4. 

The pin 4 is releasable by turning the lock barrel 8b with a key through a quarter turn 
so that the ellipsoidal wheel 22 rotates against its bias spring 26 to causes the finger elements 
20 to rest at points on the outer surface of the wheel that are aligned with its largest diameter 
D2 (figure 3), thereby causing the catch elements 10 to retract into their respective slots 18 
against the springs 16. 

An alternative to the above-described pin locking mechanism can be found in French 
patent document FR-A-2 597 144 whose contents are hereby incorporated by reference. 
According to this document, the locking pin - which also has an annular groove - is held 
captive in the lock body by a pair of aperture elements mounted on eccentric guide surfaces 
which rotate with the lock so as move towards each other into the groove of the pin or away 
from each other in the transition to the locked and unlocked states respectively. As in the 
present embodiment, the lock barrel and pin are coaxiaL 

The lock arrangement can also be implemented with the lock barrel disposed 
perpendicular to the axis of the pin, as taught in patent document EP-A-0 208 813, for example, 
who^rontfTmare rriso inreHT oratRH herein by reference. In this case, the lock mechanism 
causes a catch to project along the axis oi the h>cJL ban el and peiteti ale nmfie dfe atuadar 
groove of the locking pin. 

It can be noted that all the above-described lock arrangements do not prevent axial 
rotation between the main body and the locking pin. In this way, the lock cannot be forced by 
attempts to rotate the main body portion 2. 

Figure 4 illustrates schematically the anti-theft device 2,4 mounted on a brake disk 50 
so as to immobilise the associated vehicle. The locking pin 4 is inserted through a perforation 
52 of the brake disk, e.g. from the inboard side 50a. The projecting part of the stem 40 is then 
made to engage into cavity 6 of the main body portion 2 by bringing the latter in alignment 
against the outboard side 50b of the brake disk. During this action, the first contact of the main 
body portion 2 with the brake disk 50 is at the level of the threaded ring 28, which retracts into 
its annular receiving channel 30 as the main body portion is further pushed towards the brake 
disk. When the threaded ring 28 is fully retracted into its receiving channel 30, the front face 
2a of the main body portion makes contact with the brake disk 50. At that stage, the locking 
pin 4 is on the verge of locking into place; further travel of the stem 40 inside the cavity 6 for 
achieving the locking position is obtained by compressing the resilient shroud 46 against the 
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• . A e ™* «f the hrake disk When the locking pin 4 snaps into the locking position, the 
body portion pressed flush against the outboard side 50b due ,o the expans.on force exerted by 

Lmtion therefore .eaves no room for applying a forcing tool between ..self 

in *, variations in brake disk thicknesses amount to a few nulhmetres at the most, the 

Jringltd oX ^ to provide a corresponding., short amount of compress. « ^ 
spnng snrou y on ^ ^ body 2 

^STSTckTesses, e g. using classical ratchet mechanisms took meofiams* 

" p" fcross-secflona. view of a mounting adaptor 60 which is insert^ tns.de a 
bandieb J O for supporting me anti-theft device of me firs, embodiment so as .o al.ow * to 

" Z ^TZZs a short cylindrical sleeve 64 closed a. one end by a base 66 
and confine « subsJU without p.ay inside a handiebar 52. The depth « eeve 
M iHSS- to accommodate the portion of .he anti-theft dev.ee whtch « 
^ . ZTi . ,h, head 44 of the locking pin when the latter is stowed by bemg locked m the 
front face, ..e. the head 44 ot tt.e .o g p dimensioned and 

anti-theft device. The internal surface of the sleeve at tne open 
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threaded 66 so as to engage with the threaded ring 28 of the main body portion. A peripheral 
lip 68 made of resilient material, such as an elastomer, projects radially from the open end of 
the sleeve 64 to cover the edge of the handlebar 62. 

The sleeve 64 is associated with a gripping device comprising a toroidal expansion 
ring 70, made e.g. of spring steel coated with high friction material such as rubber, and a thrust 
plate 72. The ring 70 is sandwiched between the thrust plate 72 and the outer face of the base 
66 of the sleeve, and is held in place by clasps 74. A round-headed bolt 76 passes centrally 
through the base 66, the expansion ring 70 and the thrust plate 72, with its head 76a accessible 
from inside the sleeve 64. A nut 78 is held locked on the outer face of the thrust plate 72 by 
means of projecting ridges 80 and is threadedly engaged with the bolt. The end faces of the 
expansion ring 70 can thus be controllably compressed between the base 66 and the thrust plate 
72 by tightening the bolt. In its uncompressed state, the expansion ring 70 has an overall 
diameter just smaller than the internal cross-section of the handlebar 52. As the expansion ring 
is compressed, it deforms and bulges out to assume a greater overall diameter. 

For installation, the bolt 76 is initially untightened to allow the expansion ring 70 to 
assume the uncompressed state. The adaptor 60 is inserted inside the handlebar 52 so that the 
open end 64a of the sleeve is substantially flush with the end of the handlebar and the 
peripheral lip 68 covers the open edge the latter. The head of the bolt 76 is then accessed by a 
screwdriver to compress the expansion ring 70. The tightening force causes the ring to expand 
against the internal surface of the handlebar and thereby grip the adaptor 60 firmly in place. 

The anti-theft device 2,4 fits on the adaptor 60 by engaging its threaded ring 28 with 
the internal thread 66 of the sleeve 64. Once fully tightened, the anti-theft device is pressed 
against the peripheral lip 68 and a hermetic connection is thereby established. It can also be 
aafeed that the lip ^cnrMr^ vibra*fo" damping for the screw mounting and thereby helps prevent 
the end-piece from becoming loose. 

The above-described screw mount can of course be replaced by other known 
equivalent means such as friction mounts and bayonet mounts. 

In a second embodiment of the invention which shall now be described with reference 
to figure 6, the anti-theft device is lockable onto the handlebar using the same lock barrel as for 
securing the locking pin. The general configuration of the second embodiment is analogous to 
that of the first embodiment, notably as concerns the mechanism for securing the locking pin in 
the cavity of the main body portion 2 and the general shape of the latter. Accordingly, only the 
essential differences with regard to the first embodiment shall be described and like parts are 
given the same figure references. 

Figure 6 is a simplified view of the main body of the anti-theft device along the same 
cross-section as in figure 1, showing in detail the part of the main body portion 2 at the level of 
the threaded ring 28 and its annular channel 30. As in the first embodiment, the threaded ring 
28 has a peripheral flange 28a which is held captive in the annular channel 30 by a retaining 
ring 32. The flange 28a is likewise kept pressed against the retaining ring 32 by a weak spring 
34. However, by contrast with the first embodiment, there is no set of inwardly projecting lugs 
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u „„ic ™ rrf fiffure n that permanently couple the threaded 
36 and corresponding receiving channels 38 (cf. figure I) tn p 

respect to main body portion 2 simpiy oy " © 

surfaces, notably ^^f^^^ ^ narrow circumferential cutouts SO, each 
As shown m figure 7, the flange z*a configured to 

occupying just less than half the circumference of the flange Ttecuto 

u FJr & J . . nnA ^ ft>r wa ii s of the annular channel 30. 

be centred between the inner and outer wausoi mean 

The base of the ehannel 30 has two diametneally opposed bore . 82 wtocb 

constitute a guide ehanne. for a respective shaft 84 ^eoted 
proximal end 84a projecting from *e — - ~£ ^ ^ a peripheral flang e 8, 

means of^d90 acting onthetip**^ 

perpendieuiar to Us shaft 84 and has abase 90a connecter Ho pushrod 90 has a 

cam head 92 presentuig a grooved track 94 for » shaft 84 

84a of the shaft. The track 94 follows a curve w.«h respect to the pan P ^ 
such that an axis, dispiacentent of the end 84a of the 

along its axis. The force of the compress>on spnng 88 <"^^Z 

shaft is always kept pressed in contact against the Vf"*"* '■ e)ements 20 „ e ^ 
Wh««he lock is activated for Ic^ngu^n^nd the^g^^ ^ ^ ^ ^ ^ 

with tf ie a iu dh *GMM»am ol taecw^— ■ wth^nroximaTendS^oftte 
most retracted position (shown in normal tines .„ « M 84 has a minimum 

sh aft con^th. grooved track at. = P .^^lend 84h terntinating at a 
projection at the level of the annular channel 30, its up ar ine 

inside the channel 30 at a point Ml near the base. _ 

Whenthe lock is released and thefinger ele tei posiL and 
diameter D2 of the ellipsoids! wheel 22, the cam P2 (Led lines). 

proximal end 84a of the shaft contact the 'T^^*^ eno 8 4b terntinating 
At that position, the shaft 84 has a maxmtum I"**"*"* * * ^ distal 

a, a point M2 jus, short of the opening of the annular channel 30M * po a 
end 84b of each shaft is engaged in a respective ""J*^^ of Ae ^ « a. 

When the anti-theft device is m the unlocked state, whereby P 
dtal end 84a is a, point M2, me threaded ™g « U mec^^coupM f* ^tion^ 
main body portion 2 once an end point 80a or 80b <^ ^ TC5 ^pUng is 

cutouts 80 comes into abutment against the dtstal end of a 8Qa or 

effective for both directions of rotation, each duecoon c««mg a r^ecu 
80b of the circumferential cutout 80 to abut agamst the end of the shaft 
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anti-theft device can be mounted on and removed from the handlebar adaptor 60 as in the first 
embodiment simply by turning the main body portion 2. 

When the anti-theft device is in the locked state and the tip of the shaft at the distal end 
84b is thus retracted to point Ml, the threaded ring 28 is no longer mechanically coupled for 
rotation with the main body portion 2. It is thus impossible to dismount the anti-theft device 
from the handlebar by turning the main body portion. It can be noted that the distal end 84b of 
the shaft is sufficiently retracted at point Ml so as not to project into a circumferential cutout 
80 even when the threaded ring 28 is itself fully retracted inside the annular channel 30 (dotted 
lines), as when the anti-theft device is locked onto a brake disk 50. Accordingly, the threaded 
ring 28 is at all times uncoupled from the lock mechanism when the anti-theft device is in a 
locked state, thereby conferring additional protection 

Figures 8a and 8b show a variant of the second embodiment which provides the same 
technical effect. The inner wall of the threaded ring 28 is provided with a series of axial 
grooves 91 which extend throughout its length. A pair of diametrically opposed studs 93 is 
received in respective bores 95 which open inside the annular channel 30 near the front face 2a 
of the main body portion. Each stud 93 is displaceable to project from its respective bore 95 or 
to retract completely within the latter by means of a linkage 96. The linkage couples the base 
93a of the stud to a respective finger element 20 of the lock mechanism. The studs are 
displaced via a compression spring 98 interposed between the base 93a of the stud and the 
linkage 96. 

In the variant, the above stud and linkage arrangement replaces the shaft and pushrod 
mechanism of the second embodiment, but all other aspects of the anti-theft device are 
otherwise identical. 

When the lock mechanism is set in the unlocked 8 ^^^ | ^^ i ^| ^ 

S3^^^^ l ^9S t tending to compress the latter. The studs 93 are thereby caused 
to press against the inner wall of the threaded ring 28 under the force of the spring 98. If the 
studs 94 confront a portion of the ring between two axial grooves 90, the springs 98 remain 
compressed by their respective linkages 96 until they are made to confront respective grooves 
90 by rotation of the main body portion 2. The studs 93 are then allowed to project inside the 
grooves 90 under the force of the springs 98. Thereafter, the threaded ring 28 is mechanically 
coupled for rotation with the main body portion 2 by abutment of the studs 93 against the 
sidewalls of the axial grooves 90. The anti-theft device can then be screwed or unscrewed from 
its handlebar adaptor 60 or handlebar by turning the main body portion 2. 

When the lock mechanism is set in the locked state, the finger elements 20 are shifted 
in the direction S4 and the springs 98 are pulled by their respective linkages 90. Traction ,s 
transmitted from the springs to the studs 93, causing the latter to retract completely from their 
respective axial grooves 91 . The threaded ring 28 is thereby mechanically uncoupled from 
rotation from the main body portion 2 and thus cannot be screwed or unscrewed from the 
handlebar adaptor 60 by turning the main body portion 2. 
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As in the second embedment, «he selective coupling or uncoupling » rota.™ of the 
threaded ring 28 is effective irrespective of whether the .a„er is fully refracted 
lute, 30 or projecting front the front face 2a of me main body poruon ^J^^ 
«uds 93 can slide freely along their axial grooves 91 as the threaded nng moves axtally w 

hS ^"nd embodiment and ua variant aflow a configuration in which the anti-theft 
device is lockable onto a handlebar to font, an end-piece with the Mlowtng no 

sidewal. 2o of the main body potion 2 a. the front end 2o' (c£ figure 1* 

This last characteristic implies that there is no tnward step or radtal recess formed 
between the front face 2a and the front edge of me sidewafl, making the dev.ee parttcularly 

There shaU now be described with reference ,o figures 9a, 9b and 9c a £ird 
embodiment of the invention which does no. possess this character.^, but «o the benefit 

""shtltfiSre^ 

the third —em dSers from tha, of me s~ond embodiment essemMlya, ^ 
the front end and the linkage 96. The lo* mechamsm, lockmg pm and general configuration 

the shoulder 102 and has the smaller diameter. . Q . 

opposite ends the linkage. 
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When the anti-theft device is set to the locked state and the finger elements 20 of the 
lock are consequently shifted in the direction of the arrow S5, each linkage 96 causes a stud 93 
to move axially in the direction of the arrow S6 and thereby protrude from the projecting 
cylindrical portion 104. 

5 Conversely, when the anti-theft device is set to the unlocked state, the displacement of 

the finger elements 20 causes the studs 93 to retract from the projecting cylindrical portion 104. 

As shown in figures 9b and 9c, the adaptor 60 for lockably receiving the anti-theft 
device of the third embodiment differs from that of figure 5 at the level of the opening of the 
sleeve 64, but is otherwise identical, notably in respect of its method of mounting inside the 

10 handlebar. The inside surface of the sleeve 64 near the opening is provided with a series of 

radially disposed blind bores 108, each adapted to receive and retain a stud element 92 of the 
anti-theft device when the latter is mounted on the handlebar to form an end-piece. 

The end of the sleeve 64 forms a peripheral lip 68 which covers the edge of the 
handlebar. The lip 68 is either made of an elastomer material or configured as a spring so as to 

15 be axially compressible. The relative dimensions between the corresponding elements are such 

that the lip 68 needs to be compressed by the annular shoulder 102 of the main body portion 2 
before the studs 93 can be axially aligned with the blind bores 108. 

. The main body portion 2 locks onto the sleeve 64 by insertion of the projecting 
cylindrical portion 104 into the sleeve opening until the lip 68 is compressed. The lock is then 

20 set to the locked state so that the springs 98 urge the studs 93 to protrude. If the studs are not 

aligned with the blind bores 108, the springs 98 become compressed and the studs press against 
the sleeve 64 at regions 110 between the bores. Rotation of the main body portion 2 while 
keeping the lip 68 compressed will then bring the studs into alignment with a pair of 
diameffirall^ project insirir the latter and be retained 

25 therein. 

Once the anti-theft device is thus locked onto the handlebar, the expansion force 
exerted by the resilient lip 68 ensures a tight, vibration-proof fit by keeping the studs 93 firmly 
in abutment against the sidewall of the bores. The same technical effect can of course be 
achieved by providing an axially resilient device on the shoulder 102 of the main body portion 

30 2. 

In the example, the inner surface of the sleeve 64 is profiled at the region of its 
opening 1 12. This allows the main body portion 2 to be inserted into the sleeve 64 even when 
in the locked state. In such a case, the projecting studs 93 are gradually forced against their 
springs 98 into their retracted position by the curved surface 112 until they can project into the 

35 blind bores 108, thus allowing the main body portion 2 to be click fitted onto the handlebar. 

The shoulder 102 can be set relatively close to the front face 2a of the main body 
portion and need only have a depth corresponding to the combined thickness of the material 
forming the handlebar tube and sleeve 64. Consequently, the anti-theft device according to the 
third embodiment offers very little possibility for applying a forcing tool between the shoulder 

40 and the brake disk, for example. 
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There shall now be described with reference to figures 10a and 10b a fourth 
embodiment of the invention in which the front face 2a of the main body portion 2 is 
substantially coplanar with the front edge 2C of the sidewall, as in the first and second 
embodiments, but for which the handlebar adaptor 60 projects slightly from the end of the 
handlebar. Its basic structure is the same as in the first embodiment and only the contrasting 
features shall be described for conciseness. 

The front face 2a of the main body portion is substantially flat and has a diameter 
adapted to that of the handlebar. An annular threaded groove 120 is provided concentrically on 
the front face for connection to the handlebar adaptor 60. 

The sleeve 64 of the handlebar adaptor 60 has an end portion 122 which projects a 
small distance from the end of the handlebar and is provided with an external thread 124 for 
engagement with the annular threaded groove 120. An axially compressible Hp or washer 126 
is provided on the sleeve 64 so as to cover the edge of the handlebar 62 tnfnrman 
The main body portion 2 can thus be screwed into position on the handlebar to form an 
end-piece and be maintained securely against vibrations by the lip or washer 126. When the 
anti-theft device is in place on the handlebar, the front face 2a of the main body portion 2 is 
flush against the end of the handlebar, as in the other embodiments. , 
There shall now be described with reference to figures 1 1 a, 1 lb and 1 1 c a fifth 
embodiment which differs from the fourth embodiment essentially in that the anti-theft device 
can be locked onto the handlebar. Only the contrasting features shall be described for 

conciseness ^ ^ ^ ^ ^ ^ portion 2 has an annular groove 120 corresponding 
to that of figure 10, but in which the thread is replaced with the lock-displaceable stud 

Aerially compressible washer 130 is provided at the base of the afflmttr growe- >2tt 
A pair of diametiically opposed studs 93 are arranged to protn.de fro™ '"^"Jf 
openings 94 at the innermost sidewall of me annular groove when the look .s set to the locked 
state As can be seen from figure 10, the lock-displaceable stud and spang mechanism 94-98 ,s 
identical to mat of the third embodiment and shall not be described again for conciseness. 

The sleeve 64 of the adaptor 60 has a portion 122 which projects a small dtstance from 
the end of the handlebar for engagement in the annmar groove 120. The projects portion .s 
provided whh a series of blind bores 91, analogous to those shown in figures 9t> and 9c 
!X£ <o receive and retain the pair of s«rds 93 of me main body portion 2 when the ,at,er ,s 

inserted „ ^ oMO ^ ^ eo as in the third embodiment 

as far as the locking engagement of the studs into tire Wind bores is concerned. The l«d.ng 
edge of the sleove 64 is given a curved contour 1 1 2 analogous to the curved surface of the tiurd 
e^booiLt ,o cause the studs 93 «o contract against their respective springs 98 upon msert.on 
into the adaptor 60, thereby also allowing a click fit. 
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The washer 130 is compressed when the anti-theft device is mounted, thereby ensuring 
a secure, vibration-proof fit. In the example, a similar washer 134 is also provided for similar 
effect on the outer periphery of the front face 2a of the main body portion 2. 

It is clear that all the embodiments described can also be implemented without using a 
5 handlebar adaptor, by forming the means for holding the anti-theft device as an integral part of 

the handlebar itself. Depending on the embodiments and variants considered, this can be 
achieved providing the end of the handlebar with either of: a thread tapped on the inner or outer 
surface, perforations for receiving the aforementioned studs of the anti-theft device, a bayonet 
socket, etc In the embodiments where the handlebar adaptor projects from the handlebar, 
10 similar means can be provided on the handlebar at a portion which projects beyond the outer 

end of the handgrip. Any perforation or cutouts on the handlebar will normally be covered by 
the handgrips and thus be protected from the elements. 

In all the embodiments, a sealing cap or sleeve can be provided for closing the open 
end of the handlebar when the end-piece is removed. 
„ As a variant applicable to all of the above-descibed embodiments, the locking pin 4 

can be formed integral with a second end piece for the handlebar. In other words, the anti theft 
device in this case comprises a first end piece 2 containing a lock mechanism 8-20 and pin 
receiving cavity 6 substantially as described with reference to figures 1-11, and a second end 
piece which incorporates the pin portion 4 previously described. In this case, the head portion 
20 44 is configured to form a second end piece (designated 200). 

An example of this variant adapted to the first embodiment is shown in figure 13 and 
is generally designated by reference numeral 4". Here, the mechanism 2C, 28-36 for attachment 
of the second end piece to the handlebar is to all intents and purposes identical tothe one for 
attaching the first end piece 2 and shall not be described again f °: concisene ^^^ r ° dy 

75 portion 200 has a st&p&^ 1 . . 

The spring system 46 is provided at an inner face 44a, analogously to the attachment pm 4 
previously described. The pin portion 40 is also identical to the one shown in figure 1. 

It is clear that the same concept of making the attachment pin 4 integral with a second 
end piece can be adapted to all the other embodiments. The second end piece 200 can also be 
30 made lockable onto the handlebar, if required, using a system similar to that described e.g. with 

reference to figures 6-11, except for the aspects specific to the locking cavity and catches. 

The second end piece 200 can be stowed at an end of the handlebar in substantially the 
same manner as described for the first end piece. 

The above variant thus utilises two separate end pieces 2 and 200, one for containing 
35 the pin-securing lock mechanism, the other containing the pin. 

Such a two-end-piece embodiment can be adavantageous from the point of view ease 
of use - the pin portion is connected to a larger size item which is easier to handle. Besides, 
such a construction can be made more balanced and solid, depending on design. 

The parts forming anti-theft device described with reference to figures 1-1 1 can be 
40 made from standard materials : hardened steel or other hard metal allow for the pin portion 40, 
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i **- mn *\ hra«i«; or similar material for the lock 

as carbon fiber resins, ceramics, etc. n a second aspect of the 

The* shall now be described w*h ref< ^*^ an alarm 

present invention in which the ^J^^TZ ^T^ - <■» system 
and/or anti-ignition system assocated wtth the vetacle I m P ^ 

^^^^^^^ 

with reference to figure 5 - is fitted with <™> against the loctang 

inwardly from diamebncal.y opposed pojn« £££££ of the locking pin (at the level 

Z£p".» connect with an -dole .46 which 
TheaWm.ri-igninonsys^»prov.drfw^^«»«y 

determines whemer or no, mere is electnca^ ^ while there is no 
with an alarm/ignition con.ro.ler .48 winch k^s ~ rf fc looking pin 4 

a„ y other possib.e conditions -^^^S^EX*- " 
module 146 and alarm/ignition controller 148 may oe p 

or provided as an ****** d a farther safeguard against theft of the vehicle, 

In this way, not only is there previa anti-theft device 

on the handlebar. fiaure 14 another example of an anti- 

There shall now be described wrth reference tt figure W lan 
.hrft device according to the present invention eqmpped to cooperate 

ignition system. f f urtn se parate electrical 

The sleeve 64 of the adaptor 60 is provided with fir* t P 

for the latter, as shall be described in more detail below. 
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The main body portion 2 of the anti-theft device is likewise provided with 
corresponding first to fourth electrical contacts 152a-l 52d each adapted to connect electrically 
with a corresponding respective contact 150a-150d of the sleeve 64. A pair of matable 
indexing elements 154a, 154b is provided on the sleeve 64 and the main body portion 2 
5 respectively to ensure proper electrical interconnection between the contacts. 

The main body portion 2 contains a microelectronic circuit centred around a read-only 
memory (ROM) 156 containing coded data, a serial-to-parallel converter 1 58 and a parallel-to- 
serial converter 160. The microelectronic circuitry is powered from voltage lines V DD and V ss 
from a power supply 151 of the alarm/anti-ignition system via contacts 152a and 152b 

10 respectively. 

The serial-to-parallel converter 1 58 has a data input Dm connected to the third 
electrical contact 152c and parallel data output lines connected to the address inputs Ao-A 3 of 
the ROM 156 The parallel-to-serial converter 160 has its parallel data inputs connected to the 
data outputs D 0 -D 3 of the ROM 156 and its serial data output Dour connected to the fourth 

15 contact 152d. 

The alarm/anti-ignition system is provided with a data interfacing circuit comprising 
voltage output VDD and VSS lines connected to the first and second contacts 150aand 150b 

of the sleeve 64 and interrogation circuitry for detecting and analysing the coded data stored in 

the ROM 156 of the main body portion 2. 

20 The interrogation circuitry comprises a ROM 162 which stores the same data as m the 

ROM 156 in the main body portion 2 at corresponding addresses. An address generator 164 
issues a predetermined address to the respective address inputs A0-A3 of ROMs 156 and 162. 
The address is received by the ROM 162 in the interfacing circuit in parallel form direct y from 
*dat*Uis 166 and by the-ROM 156 in the main body portion 2 successively via: a parallel-to- 

25 serial converter 168" front \Vi110S r" *~ 


30 


35 


40 


the third contact 150c of the sleeve and over to the input to the serial-to-parallel converter 158 
of the main body portion, where it is restored to the original parallel form and supplied fed to 

the address inputs Ao-Aj. 

In response the ROM 162 in the interfacing circuit delivers the data D 0 -D 3 
corresponding to the address to a first, four-bit comparison input CI of a data comparator 172. 
The ROM 156 in the main body portion 2 delivers the corresponding dataD 0 -D 3 to the parallel- 
to-serial data which sends it in serial form across the fourth contacts 1 52d and 1 50d and over a 
single conductor 174 in the interfacing circuit to a serial-to-parallel converter 176 therein. The 
data D0-D3. from the ROM 156 is relayed in parallel form from the converter 176 to a second, 
four-bit comparison input of the data comparator 1 72 via a bus 1 78. 

The data comparator delivers a signal S DIS operative to disable the alarm/anti-ignition 
only if the data D 0 -D 3 - from the ROM 156 in the main body portion 2 matches the data D 0 -D 3 
from the ROM 1 62 in the interfacing circuit. 

In this way, it is possible to individualise each anti-theft device with its code 
established in correspondence with a code of the alarm/anti-ignition system. 
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The address generator .64 can be set to generate random addresses or a specific 
^twmoeappar^the^ 

choic* of adapted locking pins, each giving a set gap betiveen ■ - — - 
members for enclosing the brake disk when in the looked W ~ t0 
Alternatively, th. pin can be configured to make the >*™»T female 

me thickest possib.e brake disk to be .—dated and one m „ ^ 

coupling members (locking pin or main body portion) caub 

packing dements ^ reduce the gap to ■*"^£Z££'J£ handleb* when tire 
It is also envisageable to prov.de means for closmg off tire e 

anti-^eft device is removed from me Utter to prevent- to „. .atter 
is mounted to function as an end-piece. 
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CLAIMS 

1 . An anti-theft device (2, 4; 4') for a vehicle equipped with handlebar means (62) and at 
least one brake disk (50) presenting perforations (52) therein or openings at the disk support 
structure, the device comprising locking means for locking onto a brake disk via a said 
perforation or opening and characterised in that it further comprises coupling means (28; 92) 
for fastening onto at least one end of said handlebar means (62) so as to function as at least one 
end-piece for the latter. 

2. The anti-theft device (2, 4;4') according to claim 1, composed of first and second 
separable parts (resp. 2, 4) which are lockable with respect to each other through a perforation 
(52) or opening of the brake disk (50). 

3. The anti-theft device (2, 4;4') according to claim 2, wherein said first and second 
separable parts are respectively comprised of female (2) and male (4) mating members, the 
male mating member comprising an element (40) adapted to pass through the perforation (52) 
or opening of the brake disk (50) and the female mating member, comprising a lock mechanism 
(8a, 8b, 10, 14-22) arranged to secure the male mating member in.engagement therewith when 
in the locked state. 

4. The antitheft device (2, 4') according to claim 3, wherein the female mating member 
(2) and the male mating member (4') are respecively incorporated in a first endpiece (2).and in 
a-second end piece (200) (figure 12). 

5. The ami-theft device (2, 4;4') according to any one claims 2 to 4, wherein said male 
mating member (4) is in the form of a pin terminated by a head (44) at its distal end and is 
provided with a notch or peripheral groove (48) at its proximal end, and wherein said female 
mating member is in the form of a main body portion (2) containing a recess (6) for receiving 
said pin (4) and a lock mechanism (8a, 8b) cooperating with catch means (10) within said 
recess for lockably engaging with said notch or peripheral groove when in a locked state. 

6. The anti-theft device (2, 4;4') according to any one of claims 2 to 5, wherein the 
respective faces (46a, 2a) of the male and female mating members (4, 2) that confront the brake 
disk (50) are configured to be flush against the respective sides (50a, 50b) of the latter. 

7. The anti-theft device (2, 4;4') according to any one of claims 1 to 6, further comprising 
resilient means (46, 134) to impart pressing contact against the sides (50a, 50b) of the brake 
disk (50) when in the locked state, so that there is substantially no visible gap between the 
brake disk and the anti-theft. 
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8. The anti-theft device (2, 4;40 according to claim 7, wherein said resilient means (46) 
are in the form of a spring element having resilience along its principal axis, such as a coil 
spring or a profiled ring formed of spring plate, at one or both ends (2a, 46a) of the male and 

5 female mating members that confront the brake disk (50). 

9. The anti-theft device according to any one of claim 1 to 8 wherein said coupling 
means (28) project from the face (2a) turned towards the handlebar means (62) and are 

retractable from that face so as to allow said face to be flush against the brake disk when locked 

10 onto the latter. 

10. The anti-theft device according to any one of claims 1 to 9 wherein said locking means 
8a, 8b) are also operative to lock said device onto complementary locking elements on the 
handlebar means (62) or a handlebar adaptor (60), whereby said device can be lockably 

15 mounted onto the handlebar using the same lock mechanism (8a, 8b) as for locking onto a 

brake disk (50). 

11. The anti-theft device according to claim 10, wherein said handlebar coupling means 
(28) engages with the handlebar (62) or a handlebar adaptor (60) by effecting a predetermined 

20 movement with respect to the latter, said device further comprising Unking means (92, 84; 93- 

96) which cooperate with the lock mechanism (8a, 8b) for selectively engaging and 
disengaging the handlebar coupling means with respect to an accessible part of the anti-theft 
device, e.g. the main body portion (2), so that the latter can impart said predetermined 
tmyw anentt otfaer handlebar ^ t J » » tf aena mJj w mi-h iln l oc k isigthrnnkx%M 

25 

12. The anti-theft device according to claim 10, wherein said handlebar coupling means 
are in the form of a set of male elements (93) which are mechanically coupled to the lock 
mechanism (8a, 8b) and configured to be able to project and fasten into corresponding female 
elements (91) in the handlebar means (62) or handlebar adaptor (60) and to retract therefrom 

30 when the lock is respectively in the locked and unlocked state. 

1 3 An anti-theft theft device kit comprising : an anti-theft device (2, 4;4') according to 
any preceding claim ; and a handlebar adaptor (60) for receiving said anti-theft device at an end 
of a handlebar means (62) whereby said anti-theft device functions as a handlebar end-piece, 
35 said adaptor comprising a sleeve portion (64) insertable inside said handlebar, coupling means 

(66; 108; 124) complementary to said coupling means (28; 93) of said anti-theft device and 
means (70-80) for securing said sleeve to said handlebar. 

14. The anti-theft device kit according to claim 13, wherein said coupling means (66; 108; 
40 124) are adapted to cooperate with the locking means as set forth in any one of claims 9 to 1 1 . 
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1 5. A handlebar means (62) for a vehicle equipped with a handlebar and a disk brake, 
characterised in that it comprises coupling means specifically adapted to allow mounting of at least 
one anti-theft device (2,4) as set forth in any one of claims 1 to 12 at one or both ends thereof such 

5 that said anti-theft device(s) function(s) as one or both end-piece(s) for said handlebar. 

16. An alarm system for a vehicle equipped with handlebar means (62) and at least one 
brake disk (50) presenting perforations (52) therein or openings at the disk support structure, 
characterised in that it comprises : 

10 at least one anti-theft device according to any preceding claim and handlebar coupling means 

(60) therefor allowing said anti-theft device to function as one or both end-piece(s) for said handlebar 
means (62), and 

detection means (140-148; 150-172) for actively signalling if the anti-theft device is not 
positioned as a handlebar end-piece when attempting to start the vehicle. 

15 

17. The alarm system according to claim 16, wherein said anti-theft device (2,4) 
cooperates with said detection means (140-148) by closing a circuit connection formed at an end .of 
said handlebar means (62) or handlebar adaptor (60) to which the antirtheft device is to be received, 
said connection being adapted to enable operation said signalling means all the while an anti-theft 

20 device is not positioned - or not positioned correctly - on said handlebar means or said handlebar 
adaptor. 

18. The alarm system according to claim 16, wherein said antirtheft device (2,4) further 
craappses coding means (156) configured to transmit a. stored code Unsaid detection means (150- 

25 172) and thereby cfisabte the signalling i fi e^ o^ mstaFfetf 
as an end-piece of the handlebar. 

19. An anti-theft device, anti-theft device kit, handlebar means or alarm system 
substantially as set forth in the description. 


30 


20. An anti-theft device, anti-theft device kit, handlebar means or alarm system 
substantially as illustrated in the figures. 
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